ABSTRACT
INTRODUCTION
Adult T-cell leukemia/lymphoma (ATL) is an aggressive type of peripheral T-cell neoplasm associated with human T-cell lymphotropic virus type I (HTLV-I). ATL usually shows resistance to conventional chemotherapy, resulting in poor prognosis. ATL is most frequently associated with a mature CD4+/CD8-T-cell phenotype; however, rare cases of an unusual immunophenotype characterized by CD4-/CD8+ cells have been reported. This atypical ATL phenotype has an even poorer prognosis [1] . CC chemokine receptor 4 (CCR4) is one of the chemokine receptors expressed on helper T-cells of the Th2 subtype, regulatory T-cells (T-regs) and effector/memory Tcells. CCR4 is expressed on tumor cells in most patients with ATL and is associated with poor prognosis [2] . Mogamulizumab is a newly developed humanized anti-CCR4 monoclonal antibody that demonstrated clinical antitumor efficacy in patients with relapsed ATL [3] . We herein report the effect of mogamulizumab in a rare case of CD4-/CD8+/CCR4+ ATL.
CASE REPORT
A 76-year-old Japanese male presented with chronic hepatitis B and post-operative aortic valve To confirm the association of HTLV-1 with the abnormal CD4-/CD8+ lymphocytes, Separated CD4+cells and CD8+cells by flow cytometry, is performed each culture, HTLV-1 copy numbers were measured in each cell subset. The CD4+ subset had only 25.3 copies of HTLV-1 per 1000 PB mononuclear cells (PBMCs), while the CD8+ subset had 708.3 copies per 1000 PBMCs, indicating that HTLV-1 infected mainly CD4-/CD8+ lymphocytes. This CD4-/CD8+ population expressed CCR4 (Fig.  2) . Thus, the patient was treated with mogamulizumab.
After administration of mogamulizumab, ATL cells disappeared in PB and the level of sIL-2R decreased immediately (Fig. 3) . At day 42 after chemotherapy with mogamulizumab, the patient suffered from hearing loss, weakness, paralysis of the lower limbs and dementia. He was diagnosed with cryptococcal meningitis by magnetic resonance imaging and cerebrospinal fluid examination. Although he was treated with antifungal drugs, he died 10 months after the onset of ATL. ATL cells were never observed after treatment with mogamulizumab.
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DISCUSSION
ATL cells generally expressed CD4+/CD8-/CD25+.However, the presence of ATL indicating the aberrant phenotype has been reported. The incidence of the typical (CD4+/CD8-) phonotype, and the CD8 positive (CD4-/CD8+) phenotypes was 81% and 4%, respectively. Median survival time (MST) of patients with typical phenotypes is 10.2 months, while that of the patients with CD8 positive phenotype is 2.6 months. The prognosis of CD4-/CD8+ ATL is significantly poorer than that of CD4+/CD8-ATL [1] . It was reported that patients with CD4-/CD8+ ATL often suffer from severe infection because of more severe immunodeficiency compared to patients with CD4+/CD8-ATL [4] . The patient in the present case also died of fungal infection.
Mogamulizumab was approved in 2012 for CCR4+ relapsed or refractory ATL with an objective response rate (ORR) of 50%, a progression-free survival (PFS) of 5.7 months, and an overall survival (OS) of 13.7 months [2] . CCR4, a chemokine receptor usually expressed on regulatory T cell (Tregs), Th2 and effector/memory T cells. ATL cells had a function of Tregs and expressed phenotype of CD4+ / CD25+ / FOXP3+ / CCR4+ similar to Tregs [5] . In addition, CCR4 positive ATL had worse prognosis [2] .
By the way, we diagnosed this case CCR4 positive by flow cytometry gated of CD4 negative region, but there is nothing that is enough to this study of CD4-/CD8+/CCR4+ ATL that we experienced. However, as of CCR4 + CD8 + T cell Human memory and CD8+ regulatory T cell, CD8+
T cell also expressed CCR4 [6, 7] . In addition, CCR4+ ATL without the typical CD4+/CD8-phenotype also exists in 10% of ATL [2] . Thus, it seems that there is no contradiction for the CD4-/CD8+/CCR4+ ATL cell exists in this way. If CD4-/CD8+ATL cells work like Tregs as well with CD4+/CD8-ATL cells, CD4-/CD8+ ATL cells suppress the proliferation and differentiation of CD4+ T cells like CD8+ Tregs [7] . Thereby, CD4+ T cells markedly decreased by CD4-/CD8+ ATL cells. CD4-/CD8+ ATL patient becomes strong immunodeficiency state and may tend to shortlived because of the severe infection as of this case and known. Mogamulizumab is especially effective against ATL cells in PB, with a 100% ORR, not against those in lymph nodes. Since the main lesion in the present case was PB, ATL cells disappeared immediately after treatment with mogamulizumab.
To our knowledge, this is the first report of mogamulizumab efficacy in CD4-/CD8+/CCR4+ ATL. CD4-/CD8+ ATL cells also expressed CCR4 like CD4+/CD8-ATL cells, if ATL cells expressed CCR4, effect of mogamulizumab can expect. However, CD4-/CD8+ ATL patients have poor prognosis with many complication such as severe infection. Thus we should do treatment for CD4-/CD8+ ATL while performing the supportive care of CD4+/CD8-ATL or more. This result warrants further investigation of mogamulizumab in atypical ATL.
